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Surface Graphene Conductivity at Finite Temperature
A complex sheet conductivity of a single graphene layer can be numerically calculated using the RPA in the local limit as follows 1 : 
where
where T is the temperature, k B is the Boltzmann's constant, and τ = μE F /ev F 2 is the electron-scattering relaxation 
Multilayer Graphene Doping
We employ top-gated configuration for electrostatic graphene doping via the ionic liquid 3, 4 , using two graphene stripes as electrodes. When bias voltage is applied, a Debye layer in the ionic liquid of thickness d TG ~1 nm is formed around the electrodes 4 , acting as a parallel plate capacitor. Graphene electrode thus being one of the capacitor plates, so its charge carriers' concentration n can be related to the applied bias voltage V g as follows 3 :
where ε is the dielectric constant of the ionic liquid, n is the carriers' concentration in graphene electrode. The
Debye layer thickness in an electrolyte can be obtained as
where R is the molar constant, F = eN A is the Faraday constant, and c 0 = 3.9 mol/l is the molar concentration of the 1-ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide ionic liquid 6, 7 . Obtained value of the Debye layer d TG ≈ 0.8 nm is relatively small due to high electrolyte concentration of the ionic liquid, and comparable with thickness of several graphene layers, thus making difficult to predict actual charge distribution in real system of several layers where screening effects will occur. Therefore, as a first-order approximation, we assume that charge carriers' concentrations (Fermi energy) in all layers are equal, and the total effective carriers' concentration of the whole stack can be represented as n = X × n gr , where n gr is concentration of a single layer, and X is some real number.
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Considering the stack of graphene sheets as a single layer with Fermi energy as a function of effective carriers' Our successful example of multilayer graphene doping requires more close study of the subject since multilayer graphene systems generally are able to provide significantly stronger electrodynamic response comparing with that built on a single graphene layer.
